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Indian Standard 

SPECIFICATION FOU 
QUARTZ FOR CERAMIC INDUSTRY 

0. FOREWORD 

0,1 This Indian Standard was adopted by the Indian Standards Institution 
on 14 October 1985, after the draft finalized by the Ceramicware Sectional 
Committee had been approved by the Chemical Division Council. 

0*2 Quartz ( Si02 ) is natural occurring crystallized silicon dioxide and 
is widely used in ceramic and its related industries. It is the main 
constituent of sandstone, one of the two principal constituents of granite, 
pegmatite, igneous and metamorphic rocks, and is the most frequent 
gangue minerals in mineral veins. It is very resistant to weathering and is 
left as quartz sand when rocks containing quartz are disintegrated. It is 
insoluble in acids except hydrofluoric acid, only slightly attacked by 
solutions of caustic alkali. 

0.3 This standard has been prepared by the Committee with a view to 
provide guidance to the ceramicware manufacturers for procurement of 
quartz of proper quality as a suitable raw material. The standard may 
also serve as a guide to producers of such raw materials to cater to the 
needs of ceramic industry. 

0.4 This standard contains clauses 4,2 and 4,3 which call for agreement 
between the purchaser and the supplier. 

0.5 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2 - 1960*. The number of significant places retained 
in the rounded off value should be the same as that of the specified value 
in this standard. 



1. SCOPE 



1.1 This standard prescribes requirements and the methods of sampling 
and test for quartz used in ceramic industry. 



*Rules for rounding off numerical values ( revised), 
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1.2 This standard does not cover the requirements of quartz used in glass 
and refractory industries. 

2. TERMINOLOGY 

2.1 For the purpose of this standard the definitions given in IS : 2781- 
1975* shall apply. 

3. GRADES 

3.1 There shall be two grades of the material as follows: 

a) Grade 1 — Suitable for white opaque, transparent glaze and 
whiteware body with transparent glaze; and 

b) Grade 2 — Suitable for ceramic body for which fired colour is 
not of much relevance and for which the body is coated with 
opaque glaze. 

4. REQUIREMENTS 

4.1 Description — Quartz shall be in the form of white or light pinkish 
fine grained powder lumps prepared from natural quartz rock. It shall 
be free from any other foreign matter. 

4.2 Moisture Content — Unless otherwise agreed to between the pur- 
chaser and the supplier, moisture content in quartz as received shall not 
exceeed 2 percent by mass, when determined by the m^ethod prescribed in 
Appendix A. 

4.3 Grain Size — The grain size of both the grades of the material shall 
be as agreed to between the purchaser and the supplier. 

Note — Normally for ceramic industry the grain size is finer than 15 jjtm. 
However, the lumps may also be supplied. 

4.4 Specific Gravity — The relative density of the material shall be 
between 2*5 and 2'7 when tested according to the procedure prescribed 
in Appendix B= 

4.5 Fired Colour — The colour of the material may be white and free 
from any coloured specks when jQred at 1 350°C in an oxidizing 
condition. 

4.6 Chemical Composition — Quartz shall also comply with the require- 
ments prescribed in Table 1 when tested in accordance with the method 



♦Glossary of terms relating to ceramicware and ceramic ( first revision ). 
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prescribed in Appendix C. Reference to the relevant clauses of 
Appendix C is given in col 5 of Table 1. 



TABLE 1 REQUIREMENTS OF QUARTZ FOR CERAMIC INDUSTRY 


Sl Characteristic 


Requirement 


Method of Test, 


No. 




j^^ 




Ree to Cl No, 
OF Appendix C 




Grade I 




Grade 2 


0) (2) 


(3) 




(4) 


(5) 


i) Loss on ignition, percent 


0-5 




1-0 


C-3 


by mass, Max 










ii) Silica ( as SiO^ ), percent 


98 




96 


C-4 


by mass, Min 










iii) Alumina ( as AliOg ), percent 


I'O 




2-0 


C-5 


by mass, Max 










iv) Titanium dioxide ( as TiOa ), 


O'lO 




1-0 


C-6 


percent by mass, Max 










V) Iron oxide ( as FegOa ), 


0*25 




10 


C-7 


percent by mass. Max 










vi) Calcium oxide ( as CaO ), 


0-5 




1-0 


C-S 


percent by mass. Max 











5. PACKING AND MARKING 

5.1 Packing — Quartz shall be packed in polyethylene lined gunny jute 
bags each containing 50 kg. 

5.2 Marking — The bags shall be marked with the following: 

a) Processors name or his recognized trade-mark, if any; 

b) Name and grade of the material; 

c) Grain size; 

d) Net mass of the content; and 

e) Batch number to enable the material to be traced from records. 

5.2.1 The bags may also be marked with the ISI Certification Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of that standard under a well-defined system of inspection, testing 
and quality control which is devised and supervised by ISI and operated by the 
producer. ISI marked products are also continuously checked by ISI for confor- 
mity to that standard as a further safeguard. Details of conditions under which a 
licence for the use of the ISI Certification Mark may be granted to manufacturers 
or processors, may be obtained from the Indian Standards Institution. 
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6. SAMPLING 

6.1 The representative sample shall be drawn as prescribed in 
Appendix D. 

6.2 Test Sample — Grinds to 10 g of the sample in a steel mortar so 
that it passes through 75-ftm Sieve. Dry to a constant mass at 105±2°C 
and use it for purpose of chemical analysis. 



APPENDIX A 

( Clause 4.2 ) 
DETERMINATION OF MOISTURE CONTENT 

A-1. PROCEDURE 

A-1.1 Weigh accurately, nearest to O'Ol g, about 20 g of the sample in a 
tared dish and dry at 105 to 110°C in an air-oven for half an hour. Cool 
in a desiccator and weigh. Repeat heating and cooling till constant 
mass is obtained. 

A-1.2 Calculation 

M — Ml 
Moisture content, percent by mass ~ vr X 100 



where 



M = mass in g of the sample taken for th^ test, and 
Ml = mass in g of the sample after drying. 

APPENDIX B 

( Clause 4.4 ) 

DETERMINATION OF RELATIVE DENSITY 

B-1. APPARATUS 

B-1.1 Analytical Balance 

B-1.2 Pyknometer — 50-ml capacity, with a ground capillary stopper. 

B-1.3 Vacuum Source — To produce a vacuum of 12 to 25 mm of 
mercury. 
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B-2. PROCEDURE 

B-2,1 The pyknometer shall be dried at room temperature after rinsing 
it with acetone or any quick drying solvent and then with hot air. Weigh 
the pyknometer and record the mass as M, Fill it with distilled water 
and note the water temperature as t. Insert the stopper and wipe the 
excess water from the tip in such a manner as not to withdraw any water 
from the capillary. Thoroughly dry any water adhering to the outside 
of the pyknometer and weigh, recording the mass as Mi. 

B-2.2 Empty the pyknometer and dry it again. Introduce about 10 g of 
the dried sample and weigh with the stopper in position, recording the 
mass as Mg. Remove the stopper, fill the pyknometer with distilled water 
to one-fourth to one-half its capacity and keep the pyknometer in a 
vacuum desiccator and apply vacuum to remove the entrapped air com- 
pletely. Release the vacuum and take out the pyknometer from the 
desiccator and cool it to room temperature. 

B-2,3 Fill the pyknometer with water. Insert the stopper, wipe the 
excess water from the tip and the outside of the pykaometer as above 
and weigh, recording the mass as M^. 

B-3. CALCULATION 

B-3.1 Calculate the relative density as follows: 

Relative density, r°C/27°C - rjj J^'^^^ril ^7-^ X ^ 

where 

t ^ temperature of the water in °C, 

M = mass in g of empty stoppered pyknometer, 

Ml =^ mass in g of stoppered pyknometer filled with distilled 

water, 
Ma = mass in g of stoppered pyknometer and sample, 
Mg =^ mass in g of stoppered pyknometer with sample and 

distilled water, and 
d == density of water at 27^C. 

APPENDIX C 

( Clause 4.6, and Table 1 ) 
CHEMICAL ANALYSIS OF QUARTZ 

C-1. SAMPLING AND PREPARATION OF TEST SAMPLE 

C-1.1 The material shall be sampled and prepared for chemical analysis 
as given in 6.1 and 6.2. 
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C.2. QUALITY OF REAGENTS 

C-2,1 Unless ^specified otherwise, pure chemicals and distilled water 
( see IS : 1070 -' 1V77*) shall be used'. 

Note — *Pure chemicals' shall mean chemicals that do not contain impurities 
which affect the results of analysis. 

C-3. DETERMINATION OF LOSS ON IGNITION 

C-3.1 Transfer one gram of the test sample to a weighed ( tared ) cruci- 
ble, introduce it into a muffle furnace and slowly raise the temperature 
to 950 to 1 COO°C. After about 30 minutes, remove the crucible and 
cool in a desiccator and weigh. R^epeat ignition and cooling to obtain 
constant mass. 

C-3.2 Calculation 

Mx 
Loss on ignition, percent by mass = ^ X 100 

where 

M ^ mass in g of the sample taken for the test, and 
Ml = loss in mass in g on ignition. 

C"4. DETERMINATION OF SILICA 

C-4.0 Outline of the Method — The sample is decomposed by fusion 
with sodium carbonate and extracted with acid. Silica is then deter- 
mined gravimetrically by dehydration and baking followed by hydro- 
fluorization. The residual silica in the filtrate is determined 
photometrically using molybdenum blue method. 

C-4.1 Reagents 

C-4.1.1 Sodium Carbonate — AnTiydrous. 

C-4.1.2 Dilute Hydrochloric Acid — (1:1), (1:3) and ( 1 : 19 ) 
(v/v)(5eeIS:265-1976t). 

C-4.1.3 Dilute Sulphuric Acid— \ \ I (vlv) {seelS : 266 - 1977 j ). 

C-4.1.4 Hydrofluoric Acid — AO percent ( see IS : 10332 - 1982§ ). 

C-4.1.5 Potassium Pyrosulphate — Solid. 



♦Specification for water for general laboratory use ( second revision ). 
fispecification for hydrochloric acid ( second revision ). 
JSpecification for sulphuric acid ( second revision), 
§Specification for hydrofluoric acid, aqueous. 
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C-4.1.6 Ethylene Diamine Tetraacetate ( EDTA ) Solution — 0'025 M 
approximately. Dissolve 9*31 g of disodium salt of ethylene- diamine 
tetraacetic acid, dihydrate ( Cio Hi4N2Na208, 2H2O ) in water and dilute 
to 1 litre. 

C-4.1.7 Phenol phthalein Solution — Dissolve 1 g of phenolphthalein in 
100 ml of rectified spirit. 

C-4.1.8 Dilute Ammonia Solution — \ : ^ {vjv) {seelS : 799-1978* ). 

C-4.1.9 Ferric Ammonium Sulphate Solution — Dissolve 40*82 g of 
ferric ammonium sulphate [ NH4 Fe ( SO4 )2, I2H2O ] in water contain- 
ing 80 ml of dilute hydrochloric acid (1:1) and dilute to 500 ml in a 
volumetric flask. 

C-4.1.10 Ammonium Molybdate Solution — Dissolve 100 g of ammo- 
nium molybdate in water containing a few drops of dilute ammonia, 
filter if necessary, and dilute to 1 litre. 

C"4,l.ll Oxalic Acid Solution — Dissolve 100 g of oxalic acid in water 
and dilute to 1 litre. 

C-4,1,12 Ascorbic Acid Solution — 10 percent ( mjm ). Dissolve 10 g of 
the acid in 100 ml of water and filter, if necessary. Preserve in an amb^r 
coloured bottle. The solution, thus preserved, could bs used up to 5 
days. 

C-4.1.13 Standard Silica Solution — 0'04 mg/ml. 

a) Fuse 0*200 g of pure silica ( 99*8 percent ) in 5 g of sodium car- 
bonate in a platinum crucible. Dissolve in 300 ml of water, con- 
taining 8 to 10 g of sodium hydroxide, using a polyethylene 
beaker. Cool and dilute with water in a volumetric flask to 
500 ml. Store in a polyethylene bottle, 

b) Prepare immediately before use a standard solution containing 
0*04 mg/ml by diluting the above stock solution ten times. 

C-4.2 Procedure 

C-4.2.1 Decomposition of the Sample — Weigh accurately about 0*5 g 
of the finely ground and dried ( 105 to 110°C ) sample into a platinum 
crucible. Add 3 g of sodium carbonate; after mixing intimately, cover 
the dish with lid and heat over a Meeker burner, slowly increasing the 
temperature with caution till the mixture fuses. Keep at this tempera- 
ture for 10 minutes and finally heat till a clear melt is obtained. Re- 
move from the burner and cool. Extract the melt in a porcelain dish 
first with water and then with (1:1) dilute hydrochloric acid. 



♦Specification for liquor ammonia, technical {first revision ). 
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C-4.2.1.1 Add about 30 ml of ( 1 : 1 ) dilute hydrochloric and 0*5 ml 
of dilute sulphuric acid. Cover the porcelain dish and allow to stand 
on a steam bath until disintegration of the melt is complete. Crush any 
large flakes with flattened end of a glass rod. 

C-4.2.2 Gravimetric Determination of Insoluble Silica — Evaporate the 
solution in the porcelain dish to dryness and allow it to remain on the 
steam bath for another hour. Transfer the dish to an air oven maintained 
at temperature between 105 to 110°C and bake for one hour. Cool the 
dish, add 20 ml of ( 1 : 1 ) dilute hydrochloric acid followed by 30 ml of 
hot water. Stir the mixture till solution of soluble salts appear to be 
complete. Digest the mixture on a steam bath for 10 minutes without 
stirring. Filter through Whatman No, 42 filter paper and rinse the dish 
with ( 1 : 19 ) dilute hydrochloric acid, scrubbing the basin with a 
rubber-tipped glass rod. Wash the precipitate five times with (1:19) 
and hot dilute hydrochloric acid and then with hot water until free from 
chloride. Reserve the filtrate and washings for photometric determination 
of residual silica. 

C-4.2.2,1 Transfer both the filter paper and precipitate to a tared 
platinum crucible. Ignite at a low temperature until the precipitate is 
free from carbonaceous matter and then heat in the muffle furnace at 
1 050°C to constant mass ( one hour being normally suflScient ). Cool in 
a desiccator and weigh recording the mass as M. Moisten the contents 
of the cold crucible with water, add five drops of dilute sulphuric acid 
and 10 ml of hydrofluoric acid. Evaporate to dryness on a hot plate or 
sand bath, in a fume cupboard, taking care to avoid spurting. 

C-4.2.2.2 Heat the crucible and residue, cautiously at first, over a 
gas flame until the disappearance of white and finally for five minutes in 
the furnace at 1 OSO^C, cool in a desiccator and weigh recording the 
mass as Mg. 

Note — If the residue weighs more than 10 mg, repeat the treatment with dilute 
sulphuric acid and hydrofluoric acid, ignite coo], and weigh ( as Ms ). Then fuse 
any residue with 0'5 g of anhydrous sodium carbonate, dissolve in 10 ml of (I : 4 ) 
dilute hydrochloric acid and transfer quantitatively to the filtrate and washings 
reserved in C-4-2.2. 

C-4.2.3 Photometric Determination of the Residual Silica — Boil the 
filtrate and washings reserved in C-4.2.2 and reduce to about 200 ml. 
Transfer to a 250-ml volumetric flask and make up to the mark with 
water. 

C-4.2.3.1 Test blank solution — Prepare a test blank solution using 
the same quantities of reagent and procedure as in C-4,2.1 toC-4.2.3, 
but without the sample and make up to 250-ml with water. 

Note — Fusion may, however, be omitted to avoid undue attack on platinum 
crucible. 

10 
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C-4.2.3.2 Transfer 10 ml aliquot of the solution prepard in C-4.2,3 
to a 50 ml volumetric JBask. Also transfer 10 ml each of the test blank 
solution prepared in C-4.2.3,1 to five 50-ml volumetric flasks. Add to the 
six flasks 0, 1,2,3, 4 and 5 ml respectively of the standard silica solution. 
Then to all the flasks add 5 ml of EDTA solution, a drop of phenolph- 
thalein solution and then dilute ammonia solution dropwise until the 
colour changes to red. Then add 5 mi of ferric ammonium sulphate 
solution and dilute to about 30 ml with water ( thei?H of the solutions 
should be 1 to 1*5 ). 

C-4.2,3,3 Add 5 ml of ammonium molybdate solution and allow to 
stand for 10 minutes. Then add 5 ml of oxalic acid solution followed 
immediately by 5 ml of ascorbic acid solution and dilute the volume 
to 50 ml. Allow the solution to stand for 30 minutes for development 
of full colour. 

C-4.2.3.4 Starting with the blank ( ' ' ml ) solution, transfer a 
suitable portion of the coloured solution one at a time to an absorption 
cell, record the photometric readings using the light T)and centred 
approximately at 810 nm. Prepare the calibration curve from these 
readings against concentration of silica in mg ( as Si02 ). 

C-4.2.3,5 Similarly, transfer as suitable aliquot of coloured test 
solution to the absorption cell and note the photometric reading for the 
test solution. Convert it to milligrams of silica by means of the calibra- 
tion curve and calculate the silica content in grams in 250 ml of solution 
prepared in C-4.2.3 recording the mass as M^, 

C-4.3 Calculation 

Silica, percent by mass = ^' " ^ ^ ^ - X 100 

where 

M " mass in g of the sample taken for the test in C-4,2,1; 

M\ = mass in g of crucible and contents before hydrofluoric 
acid treatment; 

Mo = mass in g of crucible and residue after hydrofluoric 
acid treatment; and 

Ms = mass in g of silica present in 250 ml of solution 
prepared in C-4.2.3. 

C-5. DETERMINATION OF ALUMINA 

C-5.0 Outline of the Method — Aluminium is separated from the aliquot 
of solution prepared in C-4,2.3 as sodium aluminate by treatment with 
sodium hydroxide and is complexed quantitatively with EDTA by boiling 

11 
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with an excess of the reagent. The excess EDTA is back titrated with 
standard zinc solution at about pK 5'2 using xylenol orange indicator. 
The aluminium EDTA complex on boiling with ammonium fluoride 
liberates EDTA which when titrated with standard zinc solution gives 
the amount of aluminium present in the solution. 

C-5.1 Reagents 
C-5.1.1 Dilute Sulphuric Acid — 1 : 1 (v/v) { see IS : 266 - 1977* ). 
C-5.1.2 Hydrofluoric Acid — 40 percent ( see IS : 10332 - 1982t ). 
C-5.1.3 Sodium Hydroxide Solution — 10 percent ( m/v ). 
C-5,1.4 Sodium Carbonate — solid. 
C-5.1.5 Dilute Hydrochloric Acid— I : I (v/v ) ( see IS : 265-1976J ), 

C-5,1.6 EDTA Solution — ( 0*01 M). Transfer 100 ml of the solution 
prepared in C-4,1.6 to a 250-ml volumetric flask and dilute with water 
up to the mark. 

C-5*1.7 Methyl Orange — Dissolve 0'05 g of methyl orange in 100 ml 
of water. 

C-5.1.8 Dilute Ammonia — (1:5). Dilute 25 ml of concentrated 
ammonia ( RD 0*90 ) to 150 ml. 

C-5.1.9 Acetate Buffer — ( pH 5'2 )» Dissolve 21*5 g of sodium acetate 
( CHaCOONa.SHsO ) in 300-ml of water containing 2 ml of glacial 
acetic acid and dilute to 1 litre. 

C-S.1.10 Standard Aluminium Solution — Weigh 0^529 3 g of alumi- 
nium metal ( 99'9 percent purity ) into a beaker containing 40 ml of 
dilute hydrochloric acid (1:1) and small drops of mercury. Heat the 
beaker over a water bath. Transfer the solution to a 1 000-ml volumetric 
flask and make up to the mark. One millihtre of this solution is 
equivalent to TO mg of alumina ( as AI2O3 ). 

Note — Mercury will not dissolve and may be removed while transferring the 
solution to 1 000 ml volumetric fla^k. 

C-5.1.11 Standard Zinc Solution — i 0*01 M ). Dissolve 5'484 5 g of 
zinc acetate [ Zn ( CH3 COOs, 2HaO ] in 50 ml of water. Add 0*5 ml 
of glacial acetic acid and 25 ml of acetate buffer ( C-5.1.9 ) and dilute to 
1 litre in a volumetric flask. Further dilute 100 mi of this solution to 



♦specification for sulphuric acid ( second revision ). 
tSpecification for hydrofluoric acid, aqueous. 
^Specification for hydrochloric acid ( second revision ). 
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250 ml in a volumetric flask and find out the equivalent AI2O3 in g per 
ml of this diluted solution from the procedure given in C-5.2.3, taking 
20 ml of standard aluminium solution ( C-5.1.10 ). 

C-5.U2 Xylenol Orange Indicator — Dissolve O'l g of xylenol orange 
in lOO-ml of water containing two drops of dilute hydrochloric acid 
(1:1). 

C-5.1.13 Ammonium Fluoride — Dissolve 20 g of ammonium fluoride 
in 100 ml of water. Add 3 drops of xylenol orange (C- 5.1. 12 ) and then 
dilute hydrochloric acid (1:9) dropwise till the colour changes to 
yellow. 

€-5.2 Procedure 

C-5.2.1 Weigh accurately about 2 g of the finely ground test sample 
in a platinum dish. Moisten the sample with 5 ml of water. Add 3 ml of 
dilute sulphuric acid and 20 ml of hydrofluoric acid and evaporate slowly 
to dryness on the sand bath or hot plate in a fume cupboard, taking 
care to avoid spurting. Repeat the process with 10 ml of hydrofluoric 
acid. Cool, add 2 ml of dilute sulphuric acid and evaporate as before. 
Heat the dry residue cautiously until fumes of sulphur trioxide cease to 
be evolved. Raise the temperature to 1 000°C and ignite for five minutes. 
Cool and fuse the residue with 1 g of sodium carbonate and dissolve 
in hydrochloric acid, cool and dilute to 250 ml in a volumetric flask. 

C-5.2.2 Transfer 100 ml aliquot of the solution prepared in C-5.2.1 to 
a 500 ml beaker and nearly neutralize with sodium hydroxide solution. 
Add with constant stirring another 100 ml of sodium hydroxide solution 
containing 1 g of sodium carbonate dissolved in it. Allow to stand on a 
warm water bath for one hour. Finally cool to room temperature, transfer 
quantitatively to a 250-ml volumetric flask and dilute up to the mark 
with water. Mix well and allow to stand for a few minutes. Filter 
through a filter paper previously washed with sodium hydroxide solution, 
collecting the filtrate in a beaker, rinsing the beaker first with a little 
filtrate. 

Note — Sodium carbonate is used for precipitating calcium and magnesium 
along with iron and titanium. 

C-5.2.3 Transfer a suitable aliquot from the filtrate to a 250-ml conical 
flask, add two drops of methyl organge indicator followed by 1 : 1 dilute 
hydrochloric acid dropwise until the colour changes from yellow to red. 
Add sufficient EDTA solution to provide an excess of at least 5 ml over 
the expected amount of alumina ( 1 ml of 0'025 M EDTA -- r25 mg 
AI2O3 approximately ). Add dilute ammonia dropwise until the colour 
changes from red to yellow. Add 5 ml of acetate buffer and about 25 ml 
water and heat to boiling for 5 minutes. Cool, add 5 ml of buff'er solution 
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and titrate with standard zinc solution usin_g 5 to 6 drops of xylenol 
orange indicator. The end point is indicated by a clear change fronx 
yellow to deep orange colour. Add 10 ml of ammonium fluoride solution 
and heat to boiling for 5 minutes. Cool, add 5 ml of buffer solution and 
titrate the liberated EDTA with standard zinc solution. 

C-5.3 Calculation 

V X F 
Alumina ( as AI2O3 ), percent by mass = ^ X 100 

where 

V == volume in ml of standard zinc required for the 

titration of liberated EDTA, 
F — equivalent AI2O3 in g per ml of standard zinc solution, 

and 
M = mass in g of the sample represented by 100 ml of 
solution taken in C-5-2.2. 

C-6. DETERMINATION OF TITANIUM DIOXIDE ( TiOs ) 

C-6.0 Outline of the Method — The yellow colonred complex, produced 
in acid solution of the sample by the addition of hydrogen peroxide, is 
determined photometrically at approximately 410 nm. 

C-6.1 Reagents 

C-6.1.1 Dilute Sulphuric Acid — I : 1 (v/v) (see IS : 266-1977* ). 

C-6.1.2 Phosphoric Acid — Add 400 ml of phosphoric acid ( RD r75) 
to 500 ml of water, cool and dilute to 1 litre. 

C-6.1.3 Hydrogen Peroxide — 20 volumes. 

C-6.1.4 Standard Titanium Dioxide Solution — Weigh accurately 
3'680 g of potassium titanium oxalate [ KsTiO ( C2O4 )2 . 2H2O ]. Trans- 
fer to a boiling flask, add 8 g of ammonium sulphate and 100 ml of 
concentrated sulphuric acid. Gradually heat the mixture to boiling and 
boil for 10 minutes. Cool, pour the solution into 750 ml of water, and 
dilute to 1 000 ml in a volumetric flask. One millilitre of this solution is 
equivalent to 0'5 mg of titanium dioxide ( as TiOa ). 

C-6.2 Procedure 

C-6.2.1 Preparation of the Sample Solution — Weigh accurately about 
2 g of the dried material in a platinum dish. Moisten the sample 
with 5 ml of water. Add 3 ml of dilute sulphuric acid and 20 ml of 



♦Specification for sulphuric acid ( second revision ). 
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hydrofluoric acid and evaporate to dryness on the sand bath in a farming 
cupboard, taking care to avoid spurting- Cool and repeat the process 
of evaporation twice with another 10 ml of hydrofluoric acid each time. 
Cool, add 2 ml of dilute sulphuric acid and evaporate as before. Heat 
the dry residue cautiously until fumes of sulphur trioxide cease. Ignite 
the residue at 1 OOO^C for 5 minutes and cool. Fuse the residue with 3 g 
of anhydrous sodium carbonate, cool the fused mass and dissolve it in 
25 ml of dilute hydrochloric acid and dilute with water to 250 ml in a 
volumetric flask. Reserve the solution for determination of titania- 

C-6.2.1.1 Transfer 25 ml of the prepared solution ( C-6.2.1 ) to a 
100 ml volumetric flask. Add2'5 ml of dilute sulphuric acid, 5 ml of phos- 
phoric acid and 5 ml of hydrogen peroxide. Make up to the mark with 
[ water and mix. 

C-6.2.2 Preparation of the Blank Solution — Prepare the blank solu- 
tion following the procedure and using the same quantities of reagents 
given in C-6.2.1 but without the material and dilute the solution with 
water to 250 ml in a volumetric flask. 

C-6.2.3 Calibration Curve — Transfer 25 ml each af the blank solution 
( C-6.2.3 ) to six 100 ml volumetric flasks and add 0, 1, 2, 3, 4 and 
5 ml respectively of the standard titanium dioxide solution. By using the 
same quantity of reagents, proceed as given in C-6.2.1.1 and make up 
the solutions up to the mark. Take the required aliquots of these solutions 
in the absorption cell, one at a time, and plot a curve showing optical 
densities of solutions at 410 nm against the amount of titanium dioxide 
in milligrams present in each. 

C-6.2.4 Next take appropriate aliquot of the solution prepared 
in C-6.2.1.1 in the absorption cell and measure its optical density at 
410 nm and note from the calibration curve the amount of titanium 
dioxide in milligrams present in it. 



C-6.3 Calculation 

M 



Ml 

Titanium dioxide, percent by mass = — r^- X O'l 



where 

Ml = mass in mg of titanium dioxide content, present in the 

aliquot taken for the test ( C-6.2.4 ); and 
M = mass in g of the material present in the aliquot taken 
for the test ( C-6.2.-1 ). 

C'7. DETERMINATION OF IRON OXIDE 

C-7,0 Outline of the Method — The orange-red complex produced in 
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acid solution of the sample (/?H 4 to 6 ) by the addition of o-phenan- 
throline is determined photometrically at approximately 510 nm. 

C-7.1 Reagents 

C-7.1.1 Tartaric Acid Solution — 10 percent ( m/v ). 

C-7.1.2 Hydroxylamine Hydrochloride Solution — Dissolve 1 g of the 
reagent in water. Transfer the solution to a 100-ml volumetric flask, 
dilute to the mark and mix well. 

C-7,1.3 OrthO'phenanthroline Solution — Dissolve 1 g of o-phenanthro- 
line monohydrate in 90 ml of water with gentle heating and constant 
stirring. Cool and dilute to 100 ml. 

C-7.1.4 Acetate Buffer ~ Dissolve 21*5 g of sodium acetate 
(CH3COONa.3H20)in 300 ml of water containing 2 ml of glacial 
acetic acid and dilute to 1 000 ml. 

C-7.1.5 Standard Iron Solution — Dissolve 0*2 g of pure iron in 
concentrated hydrochloric acid. Dilute the solution to about lOD ml. 
Transfer to a 1 000 ml of volumetric flask, dilute to the mark and mix well. 
Dilute 100 ml of this solution to 1 000 ml in a volumetric flask. One 
millilitre of this dilute solution is equivalent to 0*02 mg of iron ( as Fe ). 

C-7.2 Procedure — Transfer 5 ml aliquot of the solution prepared 
in C-5.2,1 to a 100 ml volumetric flask. Also transfer 0, 1,2, 4, 6 and 8 ml 
each of the standard iron solution to seven separate 100 ml volumetric 
flasks. Then add to each flask 2 ml of tartaric acid solution followed by 
2 ml of hydroxylamine hydrochloride solution. Stir well and add 5 ml 
of c?-phenanthroline solution and 10 ml of acetate buff'er solution. Allow 
to stand for 15 minutes and dilute up to the mark with water. 

C-7.2.1 Starting with the blank (0ml) solution transfer a suitable 
portion of the coloured solution, one at a time, to an absorption cell; 
record the photometric readings using the light band centred approxi- 
mately at 510 nm, prepare the calibration curve from these readings 
against concentration of iron ( as Fe ). 

C-7.2.2 Similarly transfer a suitable aliquot of the coloured test 
solution to the absorption cell and note the photometric reading for the 
test solution. Convert it to milligrams of iron by means of the cali- 
bration curve and calculate the iron oxide content in the aliquot taken 
in C-7.2. 

C-7.3 Calculation 

M 
Ferric oxide ( as Fe203 ), percent by mass == -r^ X 0'142 9 
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where 

M ^ mass in mg of iron ( as Fe ) found in aliquot, and 
Ml = mass in g of the sample represented by the aliquot taken 
in C-7.2. 

C"8, DETERMINATION OF CALCIUM OXIDE 

C-8.0 Outline of the Method — In an aliquot of the sample solution, 
metallic oxide ( R2O3 ) group elements are masked by triethanolamine, 
and calcium is titrated with EDTA solution using Patton and Reader 
( P and R ) indicator. 

C-8.1 Reagents 

C-S.l.l Concentrated Nitric Acid ~ See IS : 264-1976*. 

C-8.1.2 Perchloric Acid — 70 percent ( m/m ). 

C-8.1.3 Hydrofluoric Acid — 40 percent ( see IS : 10332-1982t ). 

C-8.1.4 Concentrated Hydrochloric Acid— See IS : 265-1976|:. 

C-8.1.5 Triethanolamine Solution — 30 percent ( v/v ). Dilute 60 ml of 
triethanolamine to 200 ml. 

C-8,1.6 Sodium Hydroxide Solution — ( 5 N approximately ). Dissolve 
100 g of sodium hydroxide in water, cool and dilute to 500 ml and store 
in a polyethylene bottle. 

C-8.1.7 Patton and Reader ( P and R ) J' and R Indicator — Mix by 
grinding together O'l g of P and R indicator and 30 g of sodium chloride. 
About 0*2 g of the mixture is required for each titration. 

C-8,1.8 Standard EDTA Solution ~- {Q' 01 M ). Same as C-5.1.6. 
Standardize against the standard calcium solution ( see C-8.1,9 ) using 
P and R indicator. 

C"8,1.9 Standard Calcium Solution — Dissolve 1*784 8 g of calcium 
carbonate dried at 150X in a slight excess of hydrochloric acid, boil 
to expel carbon dioxide, cool and dilute to 1 000-ml. One millilitre of 
this solution is equivalent to 1 mg of calcium oxide ( as CaO ). 

C-8.2 Procedure 

C-8.2,1 Solution of the Sample — Weigh accurately about 1 g of the 
sample in a platinum dish. Add 5 ml of concentrated nitric acid, 5 ml 



♦Specification for nitric acid ( second revision ). 
tSpecification for hydrofluoric acid, aqueous. 
JSpecification for hydrochloric acid ( second revision ). 
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of perchloric acid and about 10 ml of hydrofluoric acid. Cover the dish 
with a lid. Allow the reaction to proceed for at least 15 minutes, then 
remove the lid and evaporate the mixture to dryness on a sand bath in a 
fume cupboard, taking care to avoid spurting. Cool, add 5 ml of per- 
chloric acid, rinse the lid and sides of the dish with water and again 
evaporate carefully to dryness. To the cool, dry residue, add 2 ml of 
concentrated hydrochloric acid and about 15 ml of water. Digest on a 
steam bath for 10 minutes, cool, filter if necessary and dilute the solution 
with water to 250 ml in a volumetric -flask. Store the solution in a 
polyethylene bottle. 

C-8.2.2 Determination of Calcium Oxide — Pipette 50 ml of the 
solution into a 250 ml conical flask. Add 10 ml triethanolamine solution, 
5 ml of sodium hydroxide solution dropwise while shaking the solution, 
and then add 0*2 g ofP and R indicator. Titrate immediately with 
standard EDTA solution until the colour changes from pink to blue. 

Note — If sharp end-point is not obtained, add 2 ml of potassium cyanide 
( 10 percent, m/v ) after the addition of triethanolamine. 

C-8.2.3 Calculation 

V X F 

Calcium oxide, percent by mass = ^ X 10 ) 

where 

V = volume in ml of standard EDTA solution required for 

titration; 
F = calcium oxide equivalent in g/ml of the standard EDTA 

solution, and 
M = mass in g of the sample represented by the aliquot taken. 



APPENDIX D 

( Clause 6.1 ) 

SAMPLING PROCEDURE FOR QUARTZ FOR 
CERAMIC INDUSTRY 

D-1. SCALE OF SAMPLING 

D-1.1 Lot — All the jute bags in a consignment and belonging to the 
same batch of manufacture and of same grade shall constitute a lot. If 
the consignment is known to consist of different batches of manufacture, 
the bags belonging to same batch and variety shall be grouped together 
and each such group shall constitute a separate lot. 
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D-1.2 Unless otherwise agreed to between the buyer and seller the 
number of jute bags to be selected shall depend upon the size of the lot 
and shall be in accordance with Table 2. 

TABLE 2 NUMBER OF JUTE BAGS TO BE SELECTED 

No. OF Bags No. of Bags to be 

IN THE Lot Selected 

Up to 150 3 

151 to 300 4 

301 to 500 5 

501 to 1 000 7 

1001 and above 10 

D-1.3 The bags shall be selected from the lot at random and in order 
to ensure randomness of selection, the method given in IS : 4905-1968* 
may be followed. 

D-2. NUMBER OF TESTS 

D-2.1 The bags shall be visually examined for defects as given in 4.1. 

D-2.2 Test for relative density shall be conducted on individual sample. 

D-2.3 For fired colour, two bags shall be selected from the bags selected 
as in D-1.2 and two individual tests shall be carried out. 

D-2,4 Tests for all other characteristics in Table 1 shall be conducted on 
composite sample. 

D-2.5 For preparation of composite sample and general requirements of 
sampling methods given in IS : 8883 ( Part 1 )-1978t may be followed. 

D-3. CRITERIA FOR CONFORMITY 

D-3.1 For individual test, from the test results average (X) and range (R} 
shall be calculated, range being the difference between the maximum 
and the minimum of the test results, and 

A — Sum of the test results 

^^^^^^^~ Number of tests 



♦Methods for random sampling. 
tGeneral requirements and precautions. 
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The lot shall be declared as conforming to the specification with 
respect to specific gravity if the expression: 

RIU-L < 0*9 

Z— 0'6jR > minimum value specified 

X+0*6 R < maximum value specified 

where U is upper specification limit and L is the lower specification 
limit. 

D-3.2 Two tests of fired colour shall pass. 

D-3.3 All the composite samples shall meet the relevant requirements 
given in Table 1. 

D-3,4 The lot shall be declared as conforming to the requirements of 
this specification if the requirements of D-3.2 and D-3.3 are satisfied. 

Note — In case the number of test results in the sample is 10, they shall be 
divided into two subgroups of five test results each taking them consecutively as 
obtained. The range of each subgroup then be determined and mean range shaU 
be calculated by dividing thesum of the ranges by two. In the expression in 
B-3.1, R shall be replaced by R. 
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INTERNATIONAL SYSTEM OF UNITS ( SI UNITS ) 




Base Units 










Quantity 


Unit 


Symbol 






Length 


metre 


m 






Mass 


kilogram 


kg 






Time 


second 


s 






Electric current 


ampere 


A 






Thermodynamic 
temperature 


kelvin 


K 






Luminous intensity 


candeia 


cd 






Amount of substance 


mole 


mol 






Supplementary Units 










Quantity 


Unit 


Symbol 






Plane angle 


radian 


rad 






Solid angle 


steradian 


sr 






Derived Units 










Quantity 


Unit 


Symbol 




Definition 


Force 


newton 


N 


1 N 


= 1 kg.m/s^ 


Energy 


joule 


J 


1 J 


= IN.m 


Power 


watt 


W 


1 W 


- IJ/s 


Flux 


weber 


Wb 


1 Wb 


= 1 V.s 


Flux density 


tesla 


T 


IT 


== 1 Wb/m^ 


Frequency 


hertz 


Hz 


1 Hz 


= 1 c/s(s-^) 


Electric conductance 


Siemens 


S 


IS 


= 1 A/V 


Electromotive force 


volt 


V 


IV 


- 1 W/A 


Pressure, stress 


pascal 


Pa 


1 Pa 


== 1 N/m^ 



AMENDMENT NO. 1 JULY 2007 

TO 

IS 11464 : 1985 SPECIFICATION FOR QUARTZ 

FOR CERAMIC INDUSTRY 

[Page 4, clause 2.1, line 1) — Substitute *1S 2781 : 2004*'/^'* 'IS : 27 
1975*\ 

(Page 4, footnote marked *) — Substitute the following for the existing 

'^Glossary of lerms relating to ceramicware {second revision).' 

{Page 5, clause 5.2.1) — Substitute the following for the existing claus< 

'5.2.1 BIS Certification Mark 

The bags may also be marked with the Standard Mark, 

5.2.1.1 The use of the Standard Mark is governed by the provisions o^ Bureau 
Indian Standards Act, 1986 and the Rules and Regulations made thereund 
The details of conditions under which the licence for the use of Standard M; 
may be granted to manufacturers or producers may be obtained from the Bure 

of Indian Standards.' 

{Page 8, clause C^2.1, line 2) — Substitute 'IS 1070 ; 1992* Y^'" 'IS : I07i 

I977*\ 

{Page Z, footnote marked *) — Substitute the following for the existing: 

'*Reagenl grade water — Specification {third revision).'* 

(Page 8, clause C-4.1,2, line 2) — Substitute TS 265 : 1993t7or TS : 265 

]976t\ 

{Page %, footnote marked |) — Substitute the following for the existing: 

'tHydiochloric acid — Spcciilcation {fourth revision).' 

(Page 8, clause C-4.1.3) — Substitute TS 266 : 1993J' for TS : 266 

i977J\ 



Amend No. 1 to IS 11464 : 1985 

{Pai;c ^, footnote marked X) — Substitute the following for the existing: 
"'(iSulpluiric actd — Spccificalion [third revision): 

{Page 9, clause C-4.1.8) — Substitute ^IS 799 : 1985*' for 'IS : 799 - 

1978*\ 

{Page 9Jootnote marked *) — Substitute the following for the existing: 

'♦Specification for ammonia, liquor {second revision): 

{Page 12, clause C-5.1.1) — Substitute 'IS 266 : 1993*' for 'IS : 266 - 

1977*'. 

{Page \2, footnote marked *) — Substitute the following for the existing: 

'♦Sulphuric acid — Specification {third revision): 

{Page 12, clause C-5.1.5) — Substitute 4S 265 : 1993^/^^ ^IS : 265 - 

1976^. 

{Page 12, footnote marked %) — Substitute the following for the existing: 

'ifHydrochloric acid — Specification {fourth revision): 

{Page 14, clause C-6.1.1) — Substitute 'IS 266 : 1993*'/^^ '^S • 266 - 

1977*\ 

{Page \4, footnote marked *) — Substitute the following for the existing: 

'♦Sulphuric acid — Specitlcation {third revision): 

{Page 17, clause C-8.hl) — Substitute 'IS 264 : 2005*'/^^ 'iS : 264 - 
1976*'. 

{Page \1, footnote marked *) — Substitute the following for the existing: 

**Nitric acid — Specification {third revision): 

{Page 17, clause C-8.L4) — Substitute 'IS 265 : \993V for 'IS : 265 - 
1976$'. 



Amciul No. 1 to IS 11464 : 1985 

{Page 17, footnott' marked %) — SubstUule the following for the existing: 
':;lly(!rochlonc acid — Spccificiition [fourth revision).' 

(Page 19, clause D-2.5, Ime 2) — Substitute ^IS 8883 (Part 1) : 2005t7or 
iS: 8883 (Parti)- 1978t^ 

{Page \9^ footnote marked t) — Substitute the following for the existing: 

'tMethods of sampling chemical and chemical product : Part 1 General requirements and 
precautions {firsl revision).' 
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